ERp29 regulates response to doxorubicin by a PERK-mediated mechanism.
ERp29 is an endoplasmic reticulum (ER) luminal protein with a putative secretion factor/escort chaperone function. Accumulated evidence has implicated ERp29 in the thyroglobulin secretion, polyoma virus transport and recently in carcinogenesis. ERp29 levels were elevated in the tumors of various origins and under the conditions of genotoxic stress, such as ionizing radiation. Here we report the induction of ERp29 during the treatment of cells with doxorubicin, a commonly used antineoplastic agent. Experiments in the p53 -/- cells and p53 knockout mouse revealed that doxorubicin effect on ERp29 is p53 dependent. The increase of ERp29 level appears to activate a negative feedback loop where the elevated amounts of ERp29 augment cell viability as shown by a clonogenic cell survival assay. To elucidate the mechanisms behind the doxorubicin effects we have studied the impact of ERp29 on the interaction with the ER stress-activated eukaryotic translation initiation factor 2-alpha kinase 3 (PERK) that was shown to facilitate tumor cells' resistance to drug toxicity. Co-immunoprecipitation demonstrated physical interaction of ERp29 with PERK and moreover, overexpression of ERp29 enhanced endogenous levels of PERK. Our results identify ERp29 as a novel regulator of PERK and provide evidence for the role of ER resident factors in the regulation of chemotherapeutic efficacy. These findings show that PERK may represent a nodal point between ER stress and chemotherapeutic response.